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* Viscosity 1s a measure of a material's resistance
to flow



ic eruptions

oma
o VISCOSity
B Temperature (hotter magmas are less viscous)
ilica content)
1lica — high viscosity (e.g., rhyolitic lava)
L ca — more fluid (e.g., basaltic lava)
 Dissolved gases (volatiles)
« Mainly water vapor and carbon dioxide
« (Gases expand near the surface



eruptions

a
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olatiles)
ce to extrude lava

eruption is related to how easily
¢ from magma

cape from fluid magma

* Viscous magma produces a more violent
eruption




rials associated with
Icanic eruptions

S
avas are more fluid

lava

oe lava (resembles braids in ropes)
va (rough, jagged blocks)

;

“*Gases
* One to five percent of magma by weight

* Mainly water vapor and carbon dioxide



A Pahoehoe lava flow




pical aa flow

Figure 9.5 B



rials associated with
Icanic eruptions

materials
ments"

pyroclastic material
dust — fine, glassy fragments
ice — from "frothy" lava
I1 — "walnut" size
 Cinders — "pea-sized"
* Particles larger than lapilli

* Blocks — hardened lava

* Bombs — ejected as hot lava
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Figure 9.6



ening (connected to the
a a pipe)

» Steep-walled depression at the summit

e Caldera (a summit depression greater than 1 km
diameter)




oées

* Primarily made of basaltic (fluid) lava
* Generally large size
 ¢.g., Mauna Loa in Hawaii
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Summit caldera
Flank eruption

Figure 9.8







Central vent filled
with rock fragments
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Figure 9.11
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Figure 9.7




Mt. St. Helens — a typical
composite volcano
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Mt. St. Helens following the
1980 eruption




n of the three
Ilcanoes

Shield volcano Caldera
Mauna Loa, Hawaii
NE-SW profile

Sea level

Composite cone Cinder cone
Crater

Mt. Rainier, Washington Sunset Crater, Arizona
‘ NW-SE profile l N-S profile
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ow made of hot gases infused

des of a volcano at speeds up to
iles) per hour

* May produce a lahar - volcanic mudflow




ardente on Mt. St. Helens

Figure 9.14



‘lahar along the Toutle River
near Mt. St. Helens

Figure 9.16



N
" volcanic landforms

lled depression at the summit
y collapse
rcular
*ceeds one kilometer in diameter
*s*Fissure eruptions and lava plateaus
e Fluid basaltic lava extruded from crustal
fractures called fissures

e ¢.g., Columbia Plateau
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Eruption of
Mount Mazama

Partialy emptied
magma chamber

Figure 9.17
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Figure 9.18



bia River basalts

Columbia|
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Other
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Figure 9.19




Icanic landforms

s and necks

conduits that connect a magma

~ chamber to the surface

Volce s (e.g., Ship Rock, New Mexico)
t vents left standing after erosion has
emoved the volcanic cone



of a volcanic neck

Volcamcn é/‘{i.
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Ancient
volcano




‘neous activity

placed at depth
neous body 1s called a

ONns are ¢ ed according to

abular (sne lke)

e Massive




neous activity
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spect to the host

cross existing structures
lel to features such as

ata




ed lava flows

lumnar joints

e Laccolith

e Similar to a sill




eous structures
erosion

B. Crystallization of igneous plutons and erosion
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Figure 9.22 B




sill in the Salt River
Canyon, Arizona
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Figure 9.23



igneous activity

s Intrusive features

SS
g strata upward

sive body
no In groups

 Surface exposure 100+ square kilometers (smaller
bodies are termed stocks)

* Frequently form the cores of mountains



by erosion

Batholith

C. Extensive uplift and erosion exposes batholith
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Figure 9.22 c




Origin of magma

**Magma originates when essentially solid
rock, located 1n the crust and upper mantle,
melts

ss Factors that influence the generation of
magma from solid rock
e Role of heat

e BEarth’ s natural temperature increases with depth
(geothermal gradient) 1s not sufficient to melt rock
at the lower crust and upper mantle



f magma

ce the generation of
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1sing, hot mantle rocks




n of magma

uence the generation of
[1id rock

C Ea
1fining pressure causes an increase in
cmperature

-« Droy fining pressure can cause decompression
: k
melting \

» Lowers the melting temperature

e Occurs when rock ascends



magma

¢ the generation of
ck

a lower temperature

t role in subducting ocean plates




f magma

ce the generation of
rock

mixtures of minerals
over a range of temperatures

Produ gma with a higher silica content than
e original rock




Plate tectonics and
igneous activity

**Global distribution of igneous activity is not
random
* Most volcanoes are located on the margins of

the ocean basins (intermediate, andesitic
composition)

» Second group 1s confined to the deep ocean
basins (basaltic lavas)

* Third group includes those found in the
interiors of continents
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Figure 9.28



B
-Plate tectonics and

igneous activity

qmns provide the mechanism by
-mtle rocks melt to form magma

ent plate boundaries

nding plate partially melts
ﬁgma slowly rises upward
 Rising magma can form

* Volcanic 1sland arcs in an ocean (Aleutian
Islands)

« Continental volcanic arcs (Andes Mountains)



Plate tectonics and
igneous activity

*»*Plate motions provide the mechanism by
which mantle rocks melt to form magma

* Divergent plate boundaries

* The greatest volume of volcanic rock 1s produced
along the oceanic ridge system

 Lithosphere pulls apart
 Less pressure on underlying rocks
 Partial melting occurs

e Large quantities of fluid basaltic magma are
produced



Plate tectonics and
igneous activity

*»*Plate motions provide the mechanism by
which mantle rocks melt to form magma

* Intraplate igneous activity
* Activity within a rigid plate
e Plumes of hot mantle material rise
e Form localized volcanic regions called hot spots

» Examples include the Hawaiian Islands and the
Columbia River Plateau in the northwestern United
States






